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and from about 0.01 percent to about 2.0 percent by 
weight of a silicone compound, wherein R is a substitut- 
ed or unsubstituted alkyl or alkenyl group having from 
about 11 to about 35 carbon atoms, X is - O - or N-R 5 , 
R 1 is a substituted or unsubstituted alkylene group hav- 
ing from about 2 to about 6 carbon atoms, Ffe, R3 and 
R 4 are each independently an alkyl or hydroxyalkyl 
group having from about 1 to about 4 carbon atoms, R 5 
is H or CH 3 , and A 1 is chloride; bromide; alkylsulfate 
containing from about one to about two carbon atoms; 
or mixtures thereof. 
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Description 

Field ol the Invention 

5 [0001] The present invention relates to compositions that are useful in conditioning hair, especially in the form of a 
leave-on hair conditioner or hair detangler. 

Background 

fo r0OO21 Compositions that can be used to condition hair are well known. Hair conditioning compositions are intended 
to leave the hair manageable, soft, and shiny. Manageability is manifested as ease of combing in the wet and dry 
states as well as preventing hair -fly-away" in the dry state. Most hair conditioning compositions are applied to the 
hair when wet usually as an after-treatment following shampooing. More recently, two-in-one conditioning shampoos 
have been developed which provide cleansing and conditioning of the hair with a single composition. Both the after- 

75 treatment conditioners and the two-in-one shampoos are usually rinsed off after being allowed to remain in contact 
with the hair for a brief period of time, and hence, are referred to in the art as 'rinse-off " type compositions. While the 
h»ir conditioning compositions of the present invention may be used in rinsed products, they are particularly directed 
to a "leave-on" product, i.e., one which is applied to the hair in either a wet or dry state, and is not subsequently rinsed 
off. Such leave-on products are typically applied to the hair from a pump-type spray dispenser in a form ranging from 

20 rM031 t0 U 's ^374825 discloses hair conditioning compositions comprising from about 1 to about 1 3% of a volatile 
nauidhairconditioningagentselectedfrom hydrocarbons and silicones, from 0.1 to about 8% of a water soluble nonionic 
polymer thickening agent and from about 0.05 to about 4% of a cationic agent selected from quaternary ammonium 
salts or salts of fatty amines. The compositions of the '825 patent are in the form of emulsions. 
25 r00041 U S 4 387 090 discloses hair conditioning compositions comprising from 1 to 99% volatile hydrocarbon or 
silicone and up to about 1 % of a hydrophobic polymeric thickening agent. The composition optionally comprises up to 
about 4% of a cationic conditioning agent selected from quaternary ammonium salts and salts of fatty amines. 
roOOSl U S 4 711 .776 discloses hair cosmetic compositions comprising 0.01 to about 20% branched quaternary 
ammonium salts and 0.1 to 30% oils and fats selected from higher alcohols and fatty acid monoglycerides. 

30 r00061 US 4 777.037 discloses hair conditioning compositions comprising 1 to 4% polydimethyl cyclosilpxane and 
0 5 to 5°/ of a quaternary nitrogen-containing conditioning agent having two long chain alkyl groups, each of said alkyl 
qroups having from 1 2 to 1 8 carbon atoms. Preferred compositions are said to further comprise 0.5 to 1 0% fatty alcohol 
and 0 1 to 2% of a tertiary amidoamine. The compositions of this patent are in the form of emulsions. 
r0007l US 4 784 844 discloses silicone emulsions comprising 1 00 parts by weight cyclic siloxane; from 0 7 to 666 

35 oarts emulsifier' selected from ethoxylated fatty acids, ethoxylated and non-ethoxylated sorbitan esters, ethoxylated 
alkyl phenols and ethoxylated ethers; and from 5 to 960 parts water, all parts being in parts by weight. The emulsions 
are said to be useful for cosmetic and medicinal purposes. 

roOOSl U S 4 859,457 discloses hair rinse compositions comprising 0.05 to 0.5% of a cationic surface active agent 
and a second component selected from higher alcohols and monoglycerides, said second component being present 
40 in the composition at 3 to 1 5 times the weight of the cationic surface active agent. 

r00091 U S 4 982 728 is directed to pumpable cationic fatty alcohol dispersions said to have application in cosmetic 
hair care and skin care preparations. The dispersions comprise from 1 0 to 25% by weight of a fatty alcohol and from 
0 01 to 1% bv weight of a cationic surface active compound. 

T00101 U S 4 902 499 discloses hair conditioner compositions comprising from 0.01 to 10% of a rigid silicone polymer 
45 and a volatile carrier. In some embodiments, the compositions additionally comprise from 0.1 to 1 0% of a lipid vehicle 
material (preferably selected from fatty alcohols, fatty esters and monoglycerides) and from 0.O5 to 5% of a cationic 
surfactant (preferably a di-fatty alkyl quaternary ammonium compound). 

[0011] U S. 4,910,013 discloses hairdressing compositions comprising branched alkyl quaternary ammonium com- 

oounds and silicone compounds. 

so r0012l US 4 950,468 discloses a hair treating composition comprising from 0.05 to 2.5% of a dimethyl silicone 
rubber and from 0 1 to 5.0% of a mixture of stearyl trimonium chloride and behenyl trimonium chloride. The components 
of the composition are said to adsorb strongly to hair and they are not readily desorbed, even by washing. 
T00131 U S 4 954 335 discloses a hair conditioning composition comprising from 0.1 to 5% of a quaternary ammo- 
nium compound (preferably containing two fatty alkyl groups), from 0.1 to 5% of an amidoamine, from 0.5 to 5% of a 

55 volatile conditioning compound selected from silicone and aliphatic hydrocarbon, from 1 to 10% of a non-ionic sur- 
factant preferably a fatty alkyl pyrolidone, and from 10 to 30% of a polyhydric alcohol, all in a suitable liquid vehicle. 
r0014l' U S 4 973,476 discloses leave^n hair conditioning compositions comprising 75 to 99.9% volatile silicone 
and from 0 1 to* 10% of at least one functional silicone. The compositions may further comprise optional ingredients 
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-.-u =e anii =tatir aaents, organic esters and surfactants, among others. 

2E«T u s 4 976 956 discloses hair-treating compositions comprising at least 0.35% of a water-soluble quaternary 
Hi.™ tlnJnd from 0.4 to 15% of an oil soluble, water-dispersible quaternary ammonium compound, from 
^To 5 7ofTScid-nelr K ed amidoamine. from 0.1 to 2% of a polydimethy.siloxane and a suitable liquid vehicle. 
ThVLmoosmons may further contain optional ingredients such as organic co-solvents, illustrative members including 
lowe^ateSs glycols and polyols. Other optional ingredients include long chain fatty alcohols. The composites are 
.said to be useful either in leave-on or in rinse off products. 

said to i usetu. e ^ conditjonjng comp08lHon8 comprising 0.5 to 1 2% of parucular volatile stone 

^pounds 0 5 to 3% of a lipid vehicle material such as fatty alcohols or fatty esters, and 0.2 to 4% of a catiomc 



w sujactant ^ g pre , 8hampoo condjtioning composition comprising from 0.1 to 20% of a partfcular 

Sc cellulose, from 0.05 to 20% of a poly (allyldimethylammonium) polymer and from 0.2 to 1 0% of behenamido- 
nmn«l dihvdroxvDropvl dimonium chloride. 

21 u s 5 290 555 discloses a hair conditioner comprising an oil phase and an aqueous phase. The oil phase 
; comprises a variety of volatile and non-volatile silicone components. The aqueous phase comprises olealkonium chlo- 

rrSiaf ifs 5 374.421 discloses hair treatment compositions comprising 0.1 to 10% of a silicone polymer having at 
«ast one alkoxv group containing 12 to 22 carbon atoms, said polymer having a melting point of not less than 1 30>C; 
oTSSionic surface active agent; 0.1 to 30% of an alcohol having from 12 to 26 carbon atoms; 0.1 to 90% 

i «f a lAiatflr-mmDatible organic alcohol; and water. 

roo^SI T ^7/07774 discloses a hair treatment composition particularly useful as a rinsed product that comprises 
n ^ Wrt10% of a fatty alcohol, 0.01 to 15% of a silicone conditioning agent and from 0.1 to 5% of a monoalkyl 
Simemytemmonium salt. The silicone conditioning agent is preferably nonvolatile, and the ammonium salt is preferably 

hohanvl trimethvlammonium chloride. 
5 mean While a number of the above references disclose the combination of silicones and quaternary ammonium 
we are unaware of any references that disclose hair care compositions that incorporate a silicone compound in 
Sanction with a fatty quaternary ammonium compound wherein the fatty group is an acyl group, derived, for example. 

lo^T Thereare ^number of important requirements for a leaver conditioner composition. First, the composrtion 
,o musT moart the desired conditioning benefits of manageability, softness and shine. Second, the product should be 
ZsiS and chemically stable. Third, the composition should be mild and non-irritating to the skin and eyes Th.s 
Sv is^specialfy important when the composition is used on children. Fourth, the product should leave rnmimal 
?Isfdue on t" e hair. Finally, the composition should have physical properties such as viscosity that permit its application 

as [0023] TwordK^e object of the present invention is a conditioning composition that delivers the requisite ben- 
efit of hair manaqeability, softness and shine. 

[0024] Another object of the invention is to provide a composition that delivers the requisite conditioning benefits 
and is both ohvsically and chemically stable. ' 
[0025] Another object of the invention is to provide a composition that delivers the requ.srte condrt.on.ng benefits 
do anH is mild and non-irritating to the skin and eyes. ... . . ... 

?00261 Another object of the invention is to provide a composition that delivers the requ.srte condrt.on.ng benefits 
Ld can be aoDlied to and left on the hair without leaving appreciable residue on the hair. 

r0027] Another object of the invention is to provide a composition that delivers the requisite condit.oning benef.ts 
and can be applied to the hair in a variety of physical forms, including a spray. 
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Summary of the invention 

[0028] The present invention relates to a hair conditioning composition which comprises, based upon the total weight 
of the composition: 

A. about 0.01 percent to about 2.0 percent of a quaternary ammonium compound of the formula 

O R2 
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and 

B. about 0.01 percent to about 2.0 percent of a silicone compound 
wherein 

5 

R is a substituted or unsubstituted alkyl or alkenyl group having from about 11 to about 35 carbon atoms, 
X is - O - or N-R 5 , 

r i S a substituted or unsubstituted alkylene group having from about 2 to about 6 carbon atoms, 
R 2 , R 3 and R4 are each independently an alkyl or hydroxyalkyl group having from about 1 to about 4 carbon atoms, 
10 R 5 isHor CH 3> and 

At is chloride; bromide; alkylsutfate containing from about one to about two carbon atoms; or mixtures thereof. 

[0029] In a preferred embodiment, the invention relates to a conditioning composition comprising: 

15 A. a first quaternary ammonium compound of the formula 

O R2 



20 



25 



30 



B. a second quaternary ammonium compound of the formula 



r, i.® o A© 

Re— N— R 9 A 2 ; 
Re 



and 

C. based upon the total weight of the composition, from about 0.01 percent to about 2.0 percent of a silicone 
35 compound 

wherein 

R is a substituted or unsubstituted alkyl or alkenyl group having from about 11 to about 35 carbon atoms, 

40 X is - O - or N-R 5 , 

R is a substituted or unsubstituted alkylene group having from about 2 to about 6 carbon atoms, 

R2, R 3 and R 4 are each independently an alkyl or hydroxyalkyl group having from about 1 to about 4 carbon atoms, 

R 5 is H or CH 3 , 

R e is an alkyl or alkenyl group having from about 12 to about 36 carbon atoms, 
45 R 7 is an alkyl or alkenyl group having from about one to about 36 carbon atoms or a benzyl group, 

R 8 and R 9 are each independently an alkyl group having from about 1 to about 4 carbon atoms or a benzyl group, 
^ and A2 are each independently chloride; bromide; alkylsulfate containing from about one to about two carbon 
atoms; or mixtures thereof, 

so and wherein said first and said second quaternary ammonium compounds together comprise between about 0.01 
percent to about 2.0 percent by weight of said composition. 

[0030] Another preferred embodiment of the invention relates to a hair conditioning composition comprising: 



A. a first quaternary ammonium compound of the formula 
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B. a second quaternary ammonium compound of the formula 



ft 

Re— N^«9 A? ; 



abased upon the total weight of the composition, from about 0.01 to about 2.0 percent by weight of a volatile 
silicone compound 

wherein 

R is an alky! or alkenyl group having from about 17 to about 21 carbon atoms, 
X is - O - or N-H, 

R is a substituted or unsubstituted alkylene group having from about 2 to about 6 carbon atoms, 

Rg, R 3 and R4 are each independently an alkyl or hydroxyalkyl group having from about 1 to about 4 carbon atoms, 

Re is an alkyl or alkenyl group having from about 18 to about 22 carbon atoms, 

R 7 R a and R 9 are each independently an alky I group having from about 1 to about 4 carbon atoms or a benzyl group, 
Aiand Aj> are each independently chloride; bromide; alkylsulfate containing from about one to about two carbon 
atoms; or mixtures thereof, 

and wherein said first and said second quaternary ammonium compounds together comprise between about 0.01 to 
about 2.0 percent by weight of said composition. 

[0031] Another embodiment of the invention relates to a conditioning composition comprising, based upon the total 
weight of the composition: 

A. from about 0.05 percent to about 1 .0 percent of a first quaternary ammonium compound of the formula 

0 R 2 

B. from about 0.05 percent to about 1 .0 percent of a second quaternary ammonium compound of the formula 

Ra 

and 

C. from about 0.05 to about 1 .0 percent of a volatile silicone compound having from about 4 to about 6 silicon atoms, 



wherein 
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R is an alkyl group having about 21 carbon atoms, 

X is N-H, L 40 ^ 

R is a substituted or unsubstituted alkylene group having from about 2 to about 6 carbon atoms, 
R2, R 3 and R4 are each independently an alkyl or hydroxyalkyl group having from about 1 to about 4 carbon atoms, 
5 is an alkyl group having about 22 carbon atoms, 

R 7 , R 8 and Ro are each independently CH 3 , 

A, and Ag are each independently chloride; bromide; alkylsulfate containing from about one to about two carbon 
atoms; or mixtures thereof. 

10 Detailed Description of the Invention 

[0032] In a first embodiment, the invention relates to hair conditioning compositions comprising a quaternary ammo- 
nium compound of the formula 



15 



20 



35 



0 R 2 
R 1 I 



25 wherein 



R is a substituted or unsubstituted alkyl or alkenyl group having from about 11 to about 35 carbon atoms; 
X is - O - or N-R5; 

R is an alkylene group having from about 2 to about 6 carbon atoms, said alkylene group being unsubstituted or 
so substituted, e.g., with a functional group such as a hydroxy! group; 

R , R and R4 are each independently an alkyl or hydroxyalkyl group having from about 1 to abut 4 carbon atoms. 
Illustrative hydroxyalkyl groups being hydroxyethyl, hydroxypropyl or dihydroxypropyl; 
R 5 is H or CH 3 ; and 

At is chloride; bromide; alkylsulfate containing from about one to about two carbon atoms; or mixtures thereof. 



[0033] It is well known in the art that long chain functional hydrocarbons are materials that occur in nature as mixtures 
of varying chain length. Accordingly, in the case of refined materials, R may represent a group having a single chain 
length. Alternatively, in the case of less refined materials, R may represent a material having a mixture of different 
chain lengths within the broadest prescribed range. 
40 [0034] In a preferred embodiment, the quaternary ammonium compound ] has the structure shown hereinabove 
wherein R is an alkyl group having from about 17 to about 21 carbon atoms, preferably from about 1 9 carbon atoms 
to about 21 carbon atoms, and more preferably about 21 carbon atoms, or mixtures thereof; X is an N-R 5 group; R 5 is 
H and the other structural elements are as hereinabove defined. The composition of the invention comprises, based 
upon the total weight of the composition, from about 0.01 percent to about 2.0 percent, preferably from about 0.05 
45 percent to about 1 .0 percent, and more preferably from about 0.1 to about 0.5 percent by weight of the quaternary 
ammonium compound. Exemplary materials useful as the quaternary ammonium compound in the compositions of 
the invention include compounds having the formula II through V below. 



so 0 CH3 

CH 3 (CH 2 ) 20 4NKCH 2 h-l|^CH2CH3 A1* 

6H3 

S5 || 
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15 



20 



25 



0 CH3 

CH^CH^^ A? 

CH3 OH 



III 



O CH3 
CH 3 (CH 2 ) 20 i!;OCH2C | HCH2 — N— CH3 A® 



6H ihfe 



IV 



O CH3 
CH 3 (CH 2 ) 20 ftNH(CH 2 h-»^CH2CH2OH A^ 

6H3 



30 [0035] The compound of formula II wherein ^ is ethosutfate is available as "Schercoquat BAS" from Scher Chem- 
icals Inc of Clifton, New Jersey. The compound of formula III wherein A A is chloride is available as "Lexquat AMG- 
BEO B from Inolex Chemical Co. of Philadelphia, PA. The compound of formula IV wherein A t is chloride is available 
as "Akypoquat 1 31 " from Chemische Fabrik Chem-Y of Emmerich, Germany. The compound of formula V wherein A 1 
is chloride is available as "Incroquat Behenyl HE' from Croda, Inc. of Parsippany, New Jersey. The latter material, 

3$ which is a 50% mixture of the compound of formula V in hexylene glycol, is a preferred source of the quaternary 
ammonium compound useful in the compositions of the invention. 

[0036] The compositions of the invention further comprise, based upon the total weight of the composition, from 
about 0 01 percent to about 2.0 percent, and preferably from about 0.05 percent to about 1.0 percent of an organic 
silicone compound. Preferably, suitable silicone compounds are in the form of a fluid or a gum. Silicone compounds 

40 useful in the compositions of the invention include, but are not limited to dimethicones, which are a mixture of fully 
methylated linear siloxane polymers end blocked with trimethylsiloxy units; cyclomethicones, which are cyclic dimethyl 
polysiloxane compounds having from about 3 to about 6 silicon atoms; and mixtures thereof. 
[0037] The organic silicone compounds useful in the compositions of the invention are preferably volatile, i.e., they 
have a boiling point below about 250 6 C. The cyclomethicones having between about 4 and about 6 silicon atoms are 

45 especially useful in this regard. An exemplary material useful in the compositions of the invention is "Dow Corning 344 
Fluid," available from Dow Coming of Midland, Michigan. This material consists of about 77% by weight octamethyl- 
cyclotetrasiloxane and about 22% by weight decamethylpentasiloxane. 

[0038] In another embodiment, the invention relates to hair conditioning compositions comprising a mixture of at 
least two cationically charged quaternary ammonium compounds. The first of these quaternary am monium compounds 
so is of formula I as described hereinabove. The second quaternary ammonium compound has the structure: 
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I © © 

Re — W— Rg A2 



VI 



wherein 



R 6 is an alkyl or alkenyl group having from about 12 to about 36 carbon atoms, 

R is an alkyl or alkenyl group having from about 1 to about 36 carbon atoms or a benzyl group, 

Re and R 9 are each independently an alkyl group having from about 1 to about 4 carbon atoms or a benzyl group, 

A2 is chloride; bromide; alkylsulfate containing from about one to about two carbon atoms; or mixtures thereof. 

[0039] As was the case with the R group in the compound of formula I, R 6 and Ry may represent groups with a single 
chain length or a material containing a mixture of different chain lengths. 

[0040] The second quaternary ammonium compound may contain one or two fatty chains, but materials containing 
one fatty alkyl chain are preferred. 

[0041] In a preferred embodiment, the substituents about the nitrogen atom of the second quaternary ammonium 
compound are as follows: 

R 6 is an alkyl or alkenyl group having from about 1 8 to about 22 carbon atoms, preferably from about 20 to about 
22 carbon atoms, and more preferably about 22 carbon atoms, and 

R 7 , R 8 and R 9 are each independently an alkyl group having from about 1 to about 4 carbon atoms or a benzyl 
group, and more preferably a methyl group. 

[0042] Exemplary materials useful as the second quaternary ammonium compound in the compositions of the in- 
vention include, but are not limited to behenalkonium chloride, available from Hoechst Celanese Company of Charlotte, 
North Carolina under the tradename of "Genamin KDB", dibehenyldimonium chloride, available from WitcoCorp. of 
Dublin Ohio as "Kemamine Q-2802C," dibehenyldimonium methosulfate available from Croda, Inc. of Parsippany, New 
Jersey under the tradename "Incroquat DBM-90," dibehenyl/diarachidyl dimonium chloride available from Witco as 
-Kemamine Q-1902C," behentrimonium chloride available from Hoechst Celanese as "Genamin KDM," behentrimo- 
nium methosulfate available from Croda, Inc. under the tradename "Incroquat Behenyl TMS," and mixtures thereof . 
The latter material is a mixture containing 25% behentrimonium methosulfate and 75% cetearyl alcohol, and is an 
especially preferred raw material for the second quaternary ammonium compound in the compositions of the invention . 
[0043] When both of the above-described two quaternary ammonium compounds, i.e., the compounds of formula I 
and formula VI, are present in the compositions of the invention, they together comprise, based upon the total weight 
of the composition, between about 0.01 percent to about 2.0 percent, preferably between about O.05 percent to about 
1 .0 percent, and more preferably between about 0.1 percent to about 0.5 percent of the composition. The weight ratio 
of the first quaternary ammonium compound to the second quaternary ammonium compound is preferably in the range 
of about 4:1 to about 1:4, and is most preferably in the range of about 2:1 to about 1:2. 

[0044] The compositions of the invention may further comprise additional components such as glycols or polyols, 
surfactants, and fatty alcohols. Exemplary glycols include, but are not limited to propylene glycol, butylene glycol, 
hexylene glycol, and mixtures thereof. An exemplary polyol useful in the compositions is glycerine. 
[0045] The compositions of the invention may be in the form of a conditioning shampoo, a rinse-off conditioner, a 
leave-on conditioner or a hair detangler. The compositions are preferably in the form of a leave-on conditioner. 
[0046] When in the form of a shampoo, the compositions of the invention typically contain surfactants at a concen- 
tration required to clean the hair, totaling in the range of about 5 percent to about 20 percent by weight of the composition. 
The surfactants in shampoo compositions may include anionic, nonionic or amphoteric surfactants, or mixtures of these 
surfactants When in the form of a leave-on conditioner, the compositions of the invention preferably comprise a rela- 
tively smaller amount of a non-ionic surfactant typically in the range of about 0.01 percent to about 1.0 percent by 
weight of the composition. Exemplary classes of nonionic surfactants useful in leave-on conditioners comprising the 
compositions of the invention include, but are not limited to the alkoxylated alcohols and alkoxylated polyol esters. 
Preferably, the nonionic surfactants are ethoxylated alcohols, ethoxylated polyol esters, or mixtures thereof. Exemplary 
materials useful in this regard include ethoxylated lanolin and ethoxylated sorbitan esters. An exemplary ethoxylated 
lanolin useful in the compositions of the invention is PEG-60 lanolin; available as "Solan. 50' Irom Croda, Inc. An 
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exemplary ethoxylated sorbitan ester useful in the compositions of the invention is polyoxyethylene (20) sorbitan mon- 
olaurate, available as "Tween 20" from ICI Surfactants of Wilmington, Delaware. 

[0047] When in the form of a leave-on conditioner, the compositions may also comprise, based upon the total weight 
of the composition, from about 0.01 percent to about 1.0 percent of a fatty alcohol having from about 12 to about 36 
carbon atoms. Exemplary fatty alcohols include, but are not limited to lauryl alcohol, cetyl alcohol, stearyl alcohol, 
behenyl alcohol, and mixtures thereof. 

[0048] When in the form of a product other than a shampoo, i.e. a leave-on conditioner or detangler, the composition 
preferably is substantially free of any anionic surfactants. By "substantially free," it is meant that the composition con- 
tains no more than 0.5 weight %, and preferably no more than 0.1 weight % of anionic surfactants. 
[0049] The compositions may further comprise optional functional ingredients such as buffering agents, preservatives 
and fragrances. 

[0050] For maximum convenience to the consumer, the package which contains the composition of the invention is 
preferably a dispensing package such as a spray dispenser or a foam dispenser. When the composition of the invention 
is in the form of a leave-on conditioner or a hair detangler, it is preferably contained in a spray dispenser package. 
Such packages contain a piston pump by which the composition is dispensed in the form of a mist, droplets or a stream 
of liquid. As such, leave-on conditioners or hair detanglers comprising the compositions of the invention should have 
relatively low viscosity to permit the compositions to be readily dispensed via such pump dispensers. 
[0051] The compositions of the invention are especially useful in hair detangler products, where they facilitate the 
detangling of tangled hair by reducing the force required to comb tangled hair as discussed hereinabove. The compo- 
sitions may be used either when the hair is wet or dry. If the hair is wet, it is preferable that excess water be squeezed 
from the hair, and that the compositions of the invention be uniformly applied to the hair, as for example, from a spray 
dispenser. The composition may then be worked into the hair and the hair may then be combed or brushed. Alternatively, 
for use on dry hair, the compositions should be applied to the hair until the hair becomes damp and then the hair is 
combed or brushed. 

[0052] Several examples are set forth below to further illustrate the nature of the invention and the manner of carrying 
it out. However, the invention should not be considered as being limited to the details thereof. 



Example 1 

[0053] A hair detangler composition having formula shown in Table 1 was prepared as follows: 

Table 1 - 



Formula of Example 1 




Ingredient 


Ingredient Amount 
(%) 


Component 
Chemical or CTFA 
Name 


Component Active 
(%) 


N et Concentration in 
Formulation (%) 


Incroquat Behenyl 
TMS (Croda) 


0.7 


behentrimonium 
methosulfate 


25 


0.175 






cetearyl alcohol 


75 


0.525 


Incroquat Behenyl 
HE (Croda) 


0.3 


behenamidopropyl 
hydroxyethyl 
dimonium chloride 


50 


0.15 






hexylene glycol 


50 


0.15 


Dow Corning 344 
Fluid (Dow Corning) 


0.5 


octamethylcyclo- 
tetrasiloxane 


77 


0.385 






decamethylcyclo- 
pentasiloxane 


22 


0.110 


Kathon CG (Rohm & 
Haas) 


0.025 


methylchloroiso- 
thiazoline 


1.25 


0.0003 


Solan 50 (Croda) 


0.4 


PEG-60 Lanolin 


50 


0.20 


Fragrance 


0.05 




100 


0.05 


water 


q.s. to 100 
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rno54l The recuired quantities of Inctoquat TMS, Incroquat HE, Solan 50 and DC344 Fluid were charged to a heated 
S vesle eauipped with a highspeed agitator/impeller. The vessel was heated to a temperature of about 75 to 
™» th« inoredients, and the contents were then mixed at high speed for about 5 minutes. The water was 
S ?J. in a S 1I ate J vessel to about the same temperature. i.e., 75' to 80'C. then about 1 0% to about 15% of the 
*Z Z chame was added slowly with agitation to the premetted components in the mixing vessel while the vessel 

at 75° to 80'C. Mixing and heating were continued for about another 10 to 1 5 minutes until the premelted 
^Z^ wefe totally dispersed in the water phase. The rest of the heated water was added to the mixing vessel 
tnd Sato was continued for another 1 0 minutes. The contents of the mixing vessel were allowed to cool to about 
45»C ShrKathon preservative and fragrance were added. The contents were allowed to further cool to room 

rMsT^e composition preferably has a pH of about 4 to about 5. and more pref erably, between about 4.2 to about 
4^ N necessary, the pH of the composition may be adjusted with an acid such as citric acid to bnng the pH of the 
composition to the desired value. 
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r0056] A hair detangler composition having the formula shown in Table 2 was prepared following the procedure of 
Example 1 except that the Solan 50 was replaced by Tween 20. 



55 



Table 2 
Formula of Example 2 




Product Stability 

raosTl The stability of the compositions of Examples 1 and 2 were assessed by incubating samp les of the formulations 
Seraltemperatures between about ambient temperature to about 50'C and periodically measunng toe pH and 
ZZZSZxZZk* of the samples. The samples, which were opaque uniform dispersions, were unchanged <n appear- 
aaSor up to 6 weeks at temperatures from room temperature to 50'C. The pH of the samples was hkewse 
I^TStottni period. Likewise the samples were subjected to freeze-thaw stability. Each freeze-thaw cycle 
Prised cooting the samples to -20' to -10'C. maintaining them at this temperature for about 24 to 36 hours, and 
Zm no th^ to and maintaining them at ambient temperature for an additional 24 to 36 hours. There was no per- 
cepZ change in the appearance of the samples on subjecting them to 5 such freeze-thaw cycles. 
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Detangling Performance 

[0058] The products of Example 1 and 2 were evaluated for detangling performance on consumer test panelists. 
Each panelist evaluated the composition of one of the examples against a commercially available control product, 
■Johnson's Kids No More Tangles" spray on detangler marketed by Johnson & Johnson Consumer Products, Inc. The 
compositions of each example were evaluated by 70 panelists in sequential (blind) nomadic tests. Each panelist was 
given a spray dispenser package containing the first product (either one of the compositions of Examples 1 or 2 or the 
control) and they were instructed to apply the product to wet hair after washing. Some of the panelists were also 
instructed to use the product on dry hair. After one week, the panelists were instructed not to use any detangler for 
three days They were then given the second sample and instructed to apply it for a second week. Panelists were 
instructed to complete a questionnaire after each use. The following results were determined from the test: 

Table 3 - 



Detangling Performance 






Product of Example 1 


Control 


Statistical Significance 


Overall Liking of the product (1 =dislike extremely, 9= 
like extremely) 


7.21 


6.84 


>80% 


Overall detangling ability (1 =poor, 5=excellent) 


3.67 


3.54 


<80% 



75 
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Table 4 - 





Detangling Performance 


25 




Product of Example 2 


Control 


Statistical Significance 




Overall Liking of the product (1 =dislike extremely, 9= 


7.19 


6.7 


>80% 




like extremely) 








on 


Overall detangling ability (1 =poor, 5=excellent) 


3.86 


3.49 


>95% 
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[0059] The compositions were found by the panelists to improve the manageability of the hair when applied under 
dry or wet conditions. 

[0060] Detangling efficacy was also measured on the compositions of the invention in the laboratory as follows: 
[0061] Detangling was measured on one inch-wide by six inch-long tresses composed of double bleached blond hair 
purchased from International Hair Importers and Products, Inc. of New York City. The tresses were washed by applying 
1 mL of "Tergitol 1 5-S-9" surfactant (Union Carbide Corp.) to the tresses, lathering for two minutes and rinsing for an 
additional 3 minutes. This washing procedure was repeated a total of three times. The tress was combed out to com- 
pletely remove tangles. Tangles were reintroduced into the tresses by dunking the tresses in a beaker of water and 
removing the tresses a total of three times. The tress was clamped in a Dia-Stron 160 Series Miniature Tensile Tester 
(Dia-stron Ltd., Broomal, PA). A plastic comb containing teeth spaced 1/8-inch apart was also clamped to the apparatus. 
The Tensile Tester measures the load (in grams of force) required to pass the comb through the tress as a function of 
distance. The apparatus was activated and the comb force vs. distance was recorded. The tress was retangled by 
dunking in water and the detangling force was measured a total of three times. The average value of the peak force 
of three consistent readings represents the baseline value to detangle the tress. The tress was once again retangled 
and the efficacy of a detangler composition was determined by spraying 0.3 gm of the composition on the tress, clamping 
the tress in the Tensile Tester and once again measuring the peak force. The treated tress was once again retangled, 
and the force to run the comb through the tress was remeasured. An average of three such determinations is taken 
as the force to detangle the treated tress. The percent comb force reduction was computed as follows: 



% comb force reduction = 



baseline force - treated force 
baseline force 



X100 



55 



[0062] A graph showing the comb force for a tress evaluating the efficacy of the composition of Example 2 is shown 
in Figure 1, which plots the grams of force on the Y axis vs. distance on the X axis. The percent comb force reduction 
for the compositions of Examples 1 and 2 along with several other compositions is shown in Table 5. 
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Table 5 - 



Comb Force Reduction Data 


Composition 


Comb Force Reduction (%) 


Example 1 


97.1 


Example 2 


93.1 


0.7% Incroquat Behenyl TMS 


93.5 


0.3% Incroquat Behenyl HE 


84.7 


0.87% Carsoquat SDQ-25 (stearalkonium chloride) 


75.7 


0.25% Adogen 442 PG 75% (dimethyl dialkyl (C 14 -C 18 ) ammonium chloride 


73.3 



[0063] The data indicate the excellent detangling ability of the compositions of the invention. The data also suggest 
that the compositions of Examples 1 and 2 incorporating the quaternary ammonium compounds behentrimonium meth- 
osulfate and behenamidopropyl hydroxyethyl dimonium chloride having the longer C22 groups are more effective at 
detangling hair than other compositions comprising species having shorter hydrocarbon chains, i.e., stearalkonium 
chloride or dimethyl dialkyl (C 14 -C 18 ) ammonium chloride. 



Eye-Irritation 

[0064] The compositions of this invention also exhibited very low irritation to the eyes and skin. Irritation has been 
evaluated in accordance with the Invittox Protocol Number 86, the "Trans-epithelial Permeability (TEP) Assay." In 
accordance with the TEP Assay, the ocular irritation potential of a product can be evaluated by determining its effect 
on the permeability of a cell layer, as assessed by the leakage of fluorescein through the layer. In accordance with this 
in vitro method, monolayers of Madin-Darby canine kidney (MDCK) cells are grown to confluence on microporous 
inserts in a 24-well plate containing medium or assay buffer in the lower wells. The irritation potential of a product is 
evaluated by measuring the damage to the permeability barrier in the cell monolayer following a 15 minute exposure 
to dilutions of the product. Barrier damage is assessed by the amount of sodium fluorescein that has leaked through 
to the lower well after 30 minutes, as determined by spectrophotometry. The fluorescein leakage is plotted against the 
concentration of test material to determine the EC 60 (the concentration of test material that causes 50% of maximum 
dye leakage, i.e., 50% damage to the permeability barrier). The test procedure is set forth in Invittox Protocol Number 
86 (May 1994), the disclosure of which is hereby incorporated by reference. 

[0065] Exposure of a layer of MDCK cells grown on a microporous membrane to the test sample is a model for the 
first event that occurs when an irritant comes in contact with the eye. in vivo, the outermost layers of the corneal 
epithelium form a selectively permeable barrier due to the presence of tight junctions between cells. On exposure to 
an irritant, the tight junctions separate, removing the permeability barrier. Fluid is imbibed to the underlying layers of 
epithelium and to the stroma, causing the collagen lamellae to separate, resulting in opacity. The TEP assay measures 
the effect of an irritant on the breakdown of tight junctions between cells in a layer of MDCK cells grown on a microporous 
insert. Damage is evaluated spectrophotometrically, by measuring the amount of marker dye (sodium fluorescein) that 
leaks through the cell layer and microporous membrane to the lower well. Generally a passing score is reflected in an 
EC^ of 2.2% or higher. The undiluted composition of Example 1 made in accordance with the present invention showed 
no leakage and accordingly, had a passing TEP score. This data demonstrates that the compositions of the present 
invention are expected to be exceptionally mild to the eyes. 

Examples 3-11 

[0066] The formulations of Examples 3-11 shown in Table 6 are made using the procedure of Example 1. 
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Claims 

1 . A composition comprising, based on the weight of the composition: 

A from 0.01 percent to 2.0 percent of a first quaternary ammonium compound of the formula 
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0 R2 

£3 



Bfrom O.OI to 2.00 percent of a silicone compound wherein 

R is a substituted or unsubstituted alkyl or alkenyl group having from 11 to 35 carbon atoms. 
X is O- or — N(R 5 )-, 

R is a substituted or unsubstituted alkylene group having from 2 to 6 carbon atoms, 

FU, R 3 and R4 are each independently an alkyl or hydroxyalkyl group having from 1 to 4 atoms; 

Rc is H or CH3, and 

A, is chloride; bromide; alkylsulfate containing from one to two carbon atoms; or mixtures thereof. 

The composition of claim 1 comprising from 0.1 to 1 .0 percent by weight of said first quaternary ammonium com- 
pound. 

The composition of claim 1 or claim 2 wherein R is an alkyl group having from ig to 21 carbon atoms or mixtures 
thereof, X is an — N(Rs)- group and R 6 is H. 

The composition of any one of claims 1 to 3 wherein said quaternary ammonium compound is: 

O CH3 

e 



CH 3 (CH2)2o)iNH(CH2)3-l|^-CH2CH3 Ai 

CH3 



O CH3 
B. CH 3 (CH 2 )J N H(CH 2 )^l|^CH 2 -CH--CH 2 OH a< 

6H3 OH 



O CH3 
C. CH 3 (CH 2 ) 20 )!:OCH2CHCH 2 — N— CH3 A,* 

OH tHs 



o CH3 e 

D. CH 3 (CH 2 ) 20 liNH(CH2)3-'^-OH2CH2OH A? 

CH3 

or E. a mixture thereof. 

S. The composition of any one of claims 1 to 4, which further comprises a second quaternary ammonium compound 
of the formula: 
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Rg— N — Rg A 2 ; 
Re 



and wherein 

R is an alkyl or alkenyl group having from 1 2 to 36 carbon atoms, 

p ic an alkvl or alkenyl group having from 1 to 36 carbon atoms or benzyl group, 

R 7 ^|S Jl!{«U » alkyl group having from 1 to 4 carbon atoms or a benzyl group, 

J fs chSide; bromide; alkylsulfate containing from one to two carbon atoms; or m.xture thereof, 

and wherein said first quaternary ammonium compound and said second quaternary ammonium compound to- 
getWcomprise between 0.01 percent to 2.0 percent by weight of said compos,t,on. 

6 The composition of claim 5 wherein the weight ratio of said first quaternary ammonium compound to said second 
quaternary ammonium compounds is from 4:1 to 1 :4. 

" 7. ThecomposMonofa^ 

8. The composition of any one of claims 1 to 7 wherein said silicone compound is a volatile polydimethyl siloxane 
having from 4 to 6 silicon atoms. 

" 9. The composition of any one of claims 1 to 8 which further comprises a glycol or polyol having 3 to 6 carbon atoms. 

10. Thecompositionofanyoneofclaimsl^ 
surfactant. 

30 11. The composition of any one of claims 1 to 10 in the form of a conditioning shampoo, a rinseoff conditioner, a 
" leave-on conditioner or a hair detangler. 

12. A spray dispenser package or a foam dispenser package containing within it the composition of any one of claims 

35 1 tO 11. 

13 A method of conditioning or detangling hair comprising applying to the hair a conditioning or detangling^ffective 
" amount of the composition of any one of claims 1 to 11 . 
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